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DETAILED ACTION 
Response to Amendment 

The examiner acknowledges the amending of claims 1, 12, 23, 24, 30, and 31. 

Response to Arguments 

Applicant's arguments, see Remarks, filed 10/02/2007, with respect to the 
rejection(s) of claim(s) 1, 23, and 30 under USC 102 have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Thompson. 

The Examiner agrees that the Kasai and Ema references fail to clearly teach 
small swing differential signals being used. Therefor the current office action will be 
made non-final. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 1-6, 8-17, 18-28, and 30-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Thompson in view of Kasai. 

As for claim 1 Thompson teaches in figure 7, a laser modulating and driving 
device comprising: a modulation signal generating unit provided in a first block 32 
configured to generate and output a laser modulation signal consisting of a pair of 
symmetrical (col. 13 lines 25-41, complements) small swing differential signals (D1 and 
D2) based on pixel data (See abstract); and a driving unit provided in a second block 
spatially separated from the first block (30 and 24) and configured to drive a laser 12 
according to the laser modulation signal output and supplied from the modulation signal 
generating unit. Thompson does not teach blocks to be on different substrates. Kasai 
teaches a similar system in which the units are formed on separate substrates (fig.2, pc 
boards, col. 7 lines 35-40). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to place the already separated units of Thompson onto 
individual substrates as taught by Kasai in order to organize the circuit components to 
conserve space as well as to thermally isolate the circuits to prevent overheating 
problems, (see also MPEP 2144.05 discussing separation of parts) 

As for claim 2, the modulation signal generating 32 unit has a modulation 
circuit configured to produce a modulation signal, and a small swing differential signal 
output circuit configured to convert the modulation signal to said pair of small swing 
differential signals D1 and D2, and the driving unit (30 and 24) has a small swing 
differential signal input circuit for receiving said pair of small swing differential signals 
(bases of 256). 
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As for claim 3, the small swing differential signal output circuit includes: a 
non- inverted and inverted signal generating circuit configured to produce a non- 
inverted signal having the same phase as the modulation signal and an inverted signal 
with the phase shifted by 180 degrees from the modulation signal (see column 13 lines 
32-35); and a small swing output circuit configured to reduce swings of the non-inverted 
signal and the inverted signal to output said pair of small swing differential signals as 
the laser modulation signal. 

As for claim 4, wherein the small swing output circuit is formed as current 
mode logic (CML) or emitter coupled logic (ECL); see column 13 lines 2-6. Note the 
claim requires the circuit to be ECL or CML not the output. 

As for claim 5, a reference potential of the ECL is a supply voltage VCC (+12V) 
of the modulation signal generating unit. 

As for claim 6, a reference potential of the CML or ECL is an intermediate 
potential lower than a supply voltage VCC of the modulation signal-generating unit. 
There is current flowing through resistor 240 which would cause a drop in voltage from 
the supply voltage of +12V. Therefore the limitations of the claim are met. 

As for claim 9 Thompson teaches, the small swing differential signal input circuit 
(30 and 24) has a differential signaling circuit-using transistors. 

With respect to claims 12-14, Thompson teaches the apparatus outlined in the 
rejection to claim 1 , including the spatially separation of the driving unit (fig.7 #30/24) 
from the modulating unit (fig.7 #32) via a transmission line (fig.7 D1/D2), and formation 
of a single integrated circuit (fig.7), and a pixel generating unit (fig.7 TTL to #250) 
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configured to supply pixel data to the modulation unit (remainder of #32) formed on the 
same board. 

As for claim 15, the modulation signal generating unit 32 has an output-stage 
inverter or buffer (236 or 232) having a supply terminal, to which a first voltage lower 
than a supply voltage (3.3 V) of the modulation signal generating unit is applied. 

As for claim 16, the modulation signal generating unit 32 has an output-stage 
inverter or buffer (238 or 234) having a ground terminal, to which a second voltage 
higher than a ground voltage (3 V) is applied. 

As for claim 17, the modulation signal generating unit has an output-stage inverter 
or buffer having a supply terminal (236,232,238, or 234), to which a first voltage lower 
(3.3 V) than a supply voltage of the modulation signal generating unit is applied (236 or 
232), and a ground terminal (3V), to which a second voltage higher than a ground 
voltage is applied (238 or 234). 

As for claim 20, Thompson teaches all that pertains to claim 1 . Thompson further 
teaches, the modulation signal generating unit 32 is formed in a block spatially 
separated from the driving unit (30 and 24), and has an output-stage inverter or buffer 
(236 and 232 or 238 and 234) and a resistor 26 arranged outside the block to reduce a 
swing of an output of the output-stage inverter or buffer. The buffers 236, 232,238 and 
234 are commercially available chips (74F14 and DS0056) and therefore would have to 
be outside the block. Therefore all the limitations of the claim are met. 

As for claim 21, Thompson teaches all that pertains to claim 1. Thompson further 
teaches, the modulation signal generating unit 32 has an output-stage inverter or buffer 
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(232 and 236 or 234 and 238) and a resistor (252 or 254) connected to an output from 
the output-stage inverter of buffer (the resistor is connected to the buffer, therefore the 
limitation is met) to reduce a swing of the output from the output-stage inverter or buffer 
(intended use), and the driving unit (30 and 24) has an input-stage differential signaling 
circuit using a transistor 256. 

With respect to claims 23-24, Thompson and Kasai teach the device of claim 1 , 
including a pixel data generating unit configured to produce pixel data (abs.) Thompson 
does not teach the unit to be additionally included on the first substrate. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to include the 
pixel unit on the first substrate in order to minimize data loss which can occur over 
lengthy transmission lines. 

Claim 25 is rejected for the same reasons as claim 2. 

With respect to claim 26, as the two units are on separate blocks, the first block 
can be said to have a first logic, and the second block a second logic. 

With respect to claim 27, Thompson teaches the first logic is ECL (col. 13 lines 4- 

5). 

With respect to claim 28, Thompson teaches the second logic is differential 
signaling using a pair of transistors (fig. 7 near #256). 

With respect to claims 30-31 , Thompson and Kasai teach the device outlined in 
the rejection to claims 23-24, and additionally teach a photosensitive unit and a laser 

(fig 1) 
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Claims 8 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thompson (US 5444728) in view of Kaminishi (US 6618406). 

As for claim 8 Thompson teaches all that pertains to claims. However 
Thompson does not explicitly disclose that the input and output circuits of the small 
swing differential circuits use different supply voltages. Kaminishi teaches, "Since the 
control range of the DC bias current is large, here is used Vcc larger than Vcs as the 
power source of the amplifier. Furthermore... influences from changes and fluctuation in 
transistor characteristics and fluctuation in source voltage are alleviated. "(Column 17 
lines 25-34). Therefore it would have been obvious to one of ordinary skill in the art at 
the time of the invention to use a larger Voltage (i.e. higher supply voltage) source for 
the driver (input) than the modulation circuit (output) to have a large control range. Also 
it would have been obvious because fluctuations in the source voltage are alleviated. 

As for claim 22, Thompson teaches all that pertains to claim 1 respectively. 
However Thompson does not disclose that the input and output circuits of the small 
swing differential circuits use different supply voltages. Kamanishi teaches, "Since the 
control range of the DC bias current is large, here is used Vcc larger than Vcs as the 
power source of the amplifier. Furthermore... influences from changes and fluctuation in 
transistor characteristics and fluctuation in source voltage are alleviated. "(Column 17 
lines 25-34). Therefore it would have been obvious to one of ordinary skill in the art at 
the time of the invention to use a larger Voltage (i.e. higher supply voltage) source for 
the driver (input) than the modulation circuit (output) to have a large control range. Also 
it would have been obvious because fluctuations in the source voltage are alleviated. 
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Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thompson (US 5444728) in view of Trotter et al. ("A CMOS low voltage high 
performance interface" Trotter, J.D. Rekhi, S. Chava, V. Kale, P.C.; Microsyst. 
Prototyping Lab., Mississippi State Univ., MS, USA; ASIC Conference and Exhibit, 
1994. Proceedings. Seventh Annual IEEE International; 19-23 Sept. 1994; pgs 44-48, 
Rochester, NY). 

As for claim 10 and 11, Thompson teaches all that pertains to claim 1. 
Thompson further teaches, a signal transmission line (D1 or D2) configured to connect 
the modulation signal generating unit 32 and the driving unit (30 and 24), through which 
said pair of small swing differential signals propagate (at D1 and D2). However 
Thompson does not disclose using parallel resistors at both ends of the transmission 
lines. Trotter teaches, "Parallel termination techniques with the voltage dividers 
(resistors) at each end of the bus matching characteristic impedance are preferred. In 
this case, there are no reflected waves (currents) and the initial signal is at full 
magnitude" (pg 47, second column 7th-3rd line from the bottom). Therefore it would 
have been obvious to terminate both ends with resistors (voltage dividers) to prevent 
reflection of the voltage. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thompson (US 5444728) in view of Canright ("Practical design for controlled 
impedance" Canriqht, R.E., Jr. Martin Marietta Electron. Orlando, FL, USA; Electronic 
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Components and Technology Conference, 1991. Proceedings. 41st: 11-16 May 1991; 
pgs. 370 - 377; Atlanta, GA). 

As for claim 1 9,the laser modulating and driving device of claim 1 , wherein the 
modulation signal generating unit has an output-stage inverter or buffer. However 
Thompson does not disclose a resistor in series with the buffer. Canright teaches 
"... even though the tolerance was allowed on the series termination resistor, the series 
termination produced a larger tolerance on Z0... Larger manufacturing tolerances are 
desirable" (pg 376 column 1 lines 2-7). Therefore it would have been obvious to one of 
ordinary skill in the art at the time of the invention to use a series resistor on the 
transmission line, D1 and D2 (which is in series with the buffer), to allow for a larger 
tolerance. 

Allowable Subject Matter 

Claims 7, 18, and 29 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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